Enhanced biofilm formation and/or cell viability by polyamines through stimulation of response regulators UvrY and CpxR in the two-component signal transducing systems, and ribosome recycling factor.
We have reported that polyamines increase cell viability at the stationary phase of cell growth through translational stimulation of ribosome modulation factor, and SpoT and RpoZ proteins involved in the synthesis and function of ppGpp in Escherichia coli. Since biofilm formation is also involved in cell viability, we looked for proteins involved in biofilm formation and cell viability whose synthesis is stimulated by polyamines at the level of translation. It was found that the synthesis of response regulators UvrY and CpxR in the two-component signal transducing systems and ribosome recycling factor (RRF) was increased by polyamines at the level of translation. Polyamine stimulation of the synthesis of UvrY and RRF was dependent on the existence of the inefficient initiation codons UUG and GUG in uvrY and frr mRNA, respectively; and polyamine stimulation of CpxR synthesis was dependent on the existence of an unusual location of a Shine-Dalgarno (SD) sequence in cpxR mRNA. Biofilm formation and cell viability in the absence of polyamines was increased by transformation of modified uvrY and cpxR genes, and cell viability by modified frr gene whose translation occurs effectively without polyamines. The results indicate that polyamines are necessary for both biofilm formation and cell viability.